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Abstract
Stratigraphic distribution of conodonts and radiolarians in the Middle and Upper Permian bedded cherts
of the Mino Terrane was investigated. Two conodont assemblage zones are newly established in the Middle
and Upper Permian, namely, the Neogondolella wilcoxi Assemblage Zone and the Neogondolella subcarinata
Assemblage Zone. They are assigned to the late Middle to early Late Permian and the middle to late Late
Permian. Systematic description of 5 species of Neogondolella is also g.iven.
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Introduction
In Japan, Permian conodont biostratigraphy has been based mainly on studying
conodonts in calcareous sequences. IGO (1979, 1981) studied the stratigraphic distribution
of conodonts in limestones distributed in central Japan, and established two assemblage
zones and two faunas in the Lower Permian. The Middle and Upper Permian conodonts,
however, were not well investigated for lack of limestones. Recently, the Upper Permian
conodont biostratigraphy of Iimestone facies has progressed in South China. WANGand
WANG (1981a) established four conodont assemblage zones in the Upper Permian and
correlated them with the conodont zones of the Ali Bashi Formation of northwestern
Iran and the Dorashamian Formation of the Transcaucasia. ZHAO et al. (1981) and YANG
et al. (1987) correlated these conodont assemblage zones with the Upper Permian
fusulinacean zones of South China. DING (1992) redefined the conodont zones of WANG
and WANG (1981a) by means of the biohorizons of the characteristic species.
Middle and Upper Permian bedded cherts with well-preserved radiolarians are
distributed in the Mino Terrane and they also yield conodonts (e.g., ISHIGA et al.,
1982a; WAKITA, 1983). These bedded cherts have stratigraphical continuity and are suited
for biostratigraphical research. I examined the stratigraphic distribution of the conodonts
and the accompanying radiolarians in the following parts: the Nabejiriyama section of
ISHIGA et al. (1982a), the Gujo-hachiman section of KUWAHARA and SAKAMOTO (1992),
and the section and the block in the Funabuseyama area (Fig. 1).
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Fig. 1. Map showing localities mentioned in the text.
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Method
Rock samples were put in 5 percent hydrofluoric acid for 24 hours to separate
fossils from matrices. I used 20 and 200 mesh sieves to obtain the residues, including
fossils. Residues were dried and conodonts were separated from silica minerals by using
heavy liquid, sodium polytungstate and a centrifugal machine. To obtain many
conodonts, I repeated the above mentioned treatment. Conodonts were picked under
a binocular microscope and identified under a scanning electron mIcroscope.
Geological setting and materials
(1) Ryozensan area: The geology of this area was investigated by MIYAMURA et aZ.
(1976) and divided into the Ryozensan Formation and the Ikuridani Group. Both group
and formation were redefined by HARAYAMA et al. (1989). The Ryozensan Formation
consists mainly of greenstone and limestone with small amounts of chert. The limestone
yields Early Permian fusulinids, namely, Pseudofusulina vulgaris, Pseudofusulina kraffti,
Rugosofusulina alpina, Paraschwagerina endoi, Triticites ohai and Triticites simplex
(MIYAMURA et aZ., 1976). The Ikuridani Group consists mainly of sandstone and
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Fig. 2. Geologic map of the Ryozensan area (after Miyamura et al., 1976).
1: greenstone, 2: limestone (Ryozensan Formation), 3: sandstone, 4: shale, 5: chert
(Ikuridani Group), 7: chert (Ojigahata Formation), 8: thrust, 9: fault, 10: locality
of Rz section.
mudstone accompained by a lot of cherts. It is considered to be a Jurassic accretionary
Complex because of the occurrence of Jurassic radiolarians (HARAYAMA et al., 1989).
The bedded chert section as seen in this study is a lenticular body occurring as an
allochthonous block in Jurassic mudstone. It is located about three kilometers south of
Mt. Ryozensan, along the Shirodani river, in Taga Town, Inukami Country, Shiga
Prefecture. This section is composed of interbedded grey to dark grey chert (3 to 8 cm
thick) and thin mudstone. I collected 64 samples bed by bed from the bedded chert
section, of which the total thickness is about 4.6 m. The Neoalbaillella optima Assemblage
Zone and the Neoalbaillella ornithoformis Assemblage Zone of ISHIGA (1990) are recognized
in this section (Fig. 5).
(2) Gujo-hachiman area: This area was surveyed in detail by WAKITA (1983, 1984).
According to VVAKITA (1983), Jurassic strata covered by acidic volcanic Cretaceous rocks
are widely distributed in this area. Jurassic strata are composed mainly of allochthonous
blocks and submarine slide deposits. Allochthonous blocks are made of cherts, limestones
and greenstones. These cherts contain Middle Permian to Early Jurassic radiolarians.
The examined bedded chert section is located five kilometers north of Itadori Village,
Mugi Country, Gifu Prefecture. It is the same section as the bedded chert section of
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Fig. 3. Geologic map of the Gujo-hachiman area (after Wakita, 1983).
1: muddy submarine slide deposits and mudstone, 2: interbedded sandstone and
mudstone, 3: massive, coarse-grained sandstone, 4: laminated, coarse-grained
sandstone,S: siliceous shale, 6: coarse-grained sandstone with small chert clasts,
7: chert, 8: green rocks, 9: limestone, 10: rhyolite (7-10: allochthonous blocks),
11: sandstone-chert facies, 12: fault, 13: locality of Gj section.
KUWAHARA and SAKAMOTO (1992). This chert block is an olistolith included in the
Nabigawa Formation (WAKITA, 1984), accompained by siliceous mudstone yielding Late
Permian radiolarians, with a fault contact (KUWAHARA et al., 1991). The bedded chert
is composed of alternating beds of grey chert (2 to 9 cm thick) and thin mudstone. I
collected 121 chert samples bed by bed from the bedded chert, of which the total
thickness is 7.7 m. In this section I recognized the same radiolarian assemblage zones
as in the Ryozensan section (Fig. 6).
(3) Funabuseyama area: The Permian Okumino Group (SANa, 1988a) IS widely
distributed around the Mt. Funabuseyama, Gifu Prefecture. The Okumino Group is
divided into three formations: the Hashikadani, the Amanokawara and the Funabuseyama
Formations (SANa, 1988a). They are separated from each other by faults. The
Funabuseyama and the Amanokawara Formations are composed mainly of limestone,
yielding Early to Middle Permian fusulinids, such as Pseudofusuhl'la ambigua, Pawfusulina
kaerimizensis, Parafusuhna yabei, Misellil1a claudiae, Neoschwagerina simplex and Verbeekina
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Fig. 4. Geologic map of Funabuseyama area (after Sano, 1988).
1: AuviaJ deposits, 2: Neo Formation, 3: Samondake Formation (2, 3: Jurassic),
4: Amanokawara Formation, 5: Funabuseyama Formation, 6: Hashikadani
Formation (Okumino Group), 7: fault.
verbeek£ (SANO, 1988b). The Hashikadani Formation IS composed of greenstone, chert
and siliceous mudstone.
I collected rock samples from the cherts belonging to the Hashikadani Formation
of the Funabuseyama area (Fig. 4). Conodonts were found from the Hk section (showed
as star 1 in Fig. 4) and from the rock samples that were collected near the confluence
of the Iwaidani Valley and the Neohigashigawa River (St. Iw, showed as star 2 in Fig.
4). The Hk section is composed of interbedded grey chert (about 5 em thick) and thin
mudstone. The rock samples from the St. Iw is collected from grey to light grey, massive
cherts. They contain Folhcucullus scholast£cus but no specimens of Albadlella and
Neoalbaz'llella, so they are correlated with the Folhcucullus scholast£cus Assemblage Zone
INa. optima Assem. Zone I No. orniJhQformis Assem. Zone
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in the lowermost part of this section. Neogondolella sp. aff. Ng. orientahs (BARSKOV and
KOLOREVA), Neogondolella subcarinata SWEET and Neogondolella sp. aff. Ng. changxingensis
WANG and WANG occur from the lower to upper part of this section. Prioniodella
decrescens TATGE and Xaniognathus spp. were also recognized besides the genus
Neogondolella in this section. Hindeodus minutus (ELLISON) was not found in this study,
but ISHIGA et al. (1982a) have reported the species from the middle to upper part of
this section. Some specimens of Neogondolella spp. of ISHIGA et al. (1982a) are the same
species as Neogondolella sp. aff. Ng. orientalis of this study (Fig. 5).
(2) Gujo-hachiman section: Neogondolella sp. aff. Ng. orientalis, Neogondolella
wilcoxi, Hindeodus minutus and Prioniodella decrescens were recognized in the lower part
of this section. Neogondolella subcarinata, Neogondolella sp. aff. Ng. changxingensis and
Xaniognathus spp. occur from the lowel' to upper part of this section (Fig. 6).
(3) Funabuseyama area: Determinable conodonts were recognized in two samples
from the St. Iw. The conodont components of these samples are the same, namely,
Neogondolella wilcoxi, Neogondolella sp. A and Xaniognathus sp. cf. X. sweeti IGo.
Indeterminable hindeodeJ1id-form conodonts were recognized both from the St. Iw and
the Hk section.
Upper Middle and Upper Permian conodont biostratigraphy
In this study, two conodont assemblage zones, namely, the Neogondolella wilcoxi
Assemblage Zone and the Neogondolella subcarinata Assemblage Zone, in ascending
order, are established (Fig. 7). The features of these zones are described below. The
Radiolarian zones Conodont zones Conodont zones of . The ranges of
Age of Ishiga (1990) of this study Wang and Wang Important species(1981)
Na. ornithojormis Ng. dejlecta- Nfr 'l:lc
s.changxingensls ..::l
'N
Ng. subcarinata ;:
c: Q(III Ng. s. subcarinata
'E ~ .~
- Ng. s. elongata
'"~ Na. optima ;::
a. ~
<II Ng. orientalis i .~j ~Ng. bitteri- .~ 't: ~
-
~Ng. liangshanensis ~ (,) (,)~Ng. wilcoxi .~ ::l ~'"c: c ~.!! Fa. scholasticus Ng. serrata- ~E~ Ng. aserrata
a.
::E
Fig. 7. Correlation of conodont zone with the other zones and the ranges of the
stratigraphically important species.
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age of each zone is based on the co-existing radiolarians, and on correlation with the
assemblages reported from South China by WANG and WANG (1981a, b) and DING
(1992), and from North America by CLARK and BEHNKEN (1979). The radiolarian
assemblage zones of ISHIGA (1990) are applied in this study.
(1) Neogondolella wilcoxi Assemblage Zone
Definition: The lower limit of this zone IS marked by the first appearance of
Neogondolella wilcoxi. The upper limit of this zone IS marked by the first appearance
of Neogondolella orientalis.
Composition of conodont assemblage: This zone is characterized by an assemblage
of Neogondolella w£Icoxi, Neogondolella sp. A, Xaniognathus sp. cf. X. sweeti and
indeterminable hindeodellid-form conodonts.
Age: Neogondolella wilcoxi was reported from the Lamar Limestone, the youngest
of the limestone members of the Guadalupian Bell Canyon Formation and the Upper
Gerster Formation in the United States (CLARK and BEHNKEN, 1979). In this study, I
found Neogondolella wilcoxi from the upper Permian strata. CLARK and BEHNKEN (1979)
reported the occurrence of Neogondolella w£lcoxi from the upper Middle Permian.
Therefore, this zone is assigned to late Middle to early Late Permian.
Correlation: According to CLARK and WANG (1988), Neogondolella wilcoxi was found
in the upper Middle Permian, and it corresponds to the Neogondolella serrata
- Neogondolella aserrata Assemblage Zone of WANG and WANG (1981b). In this study,
Neogondolella wilcoxi occurred in the upper Permian beds. Therefore, the Neogondolella
w£Icoxi Assemblage Zone corresponds to the upper part of the Neogondolella serrata
- Neogondolella aserrata Assemblage Zone and the Neogondolella bitteri - Neogondolella
liangshanensis Assemblage Zone of 'NANG and WANG (1981 b).
Folhcucullus scholasticus, occurring in the Lamar Limestone, is characteristic of this
zone. Hence, this zone is correlated with the Follicucullus scholasticus Assemblage Zone.
(2) Neogondolella subcarinata Assemblage Zone
Definition: The lower limit of this zone is marked by the first appearance of
Neogondolella subcarinata. The upper limit of this zone is unknown from this study.
Composition of conodont assemblage: This zone is characterized by an assemblage
of Neogondolella subcarinata, Neogondolella sp. aff. Ng. changxingensis, Neogondolella sp.
aff. Ng. orientalis, Prioniodella decrescens, Xaniognathus spp. and indeterminable
hindeodellid-form conodonts. Neogondolella w£lcoxi occurs in the lower part of this zone.
Age: Neogondolella subcarinata and Neogondolella changxingensis occur in the
middle part of the Changxing Formation in South China (WANG and WANG, 1981a).
Therefore, this zone is assigned to middle to late Late Permian.
Correlation: 'WANG and \VANG (1981 b) established two conodont assemblage zones
in the Changxingian, namely, the Neogondolella subcarinata subcarinata (=Ng. subcarinata)
Neogondolella subcarinata elongata (= Ng. wangi) Assemblage Zone and the
Neogondolella defiecta - Neogondolella subcarinata changxingensis (= N g. changxingensis)
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Assemblage Zone. DING (1992) used the first appearance of Neogondolella changxingensis
for the base of the Neogondolella changxingensis zone. On the basis of the composition
of the conodont assemblage, the Neogondolella subcarinata Assemblage Zone of this
study is correlated with the upper part of the Neogondolella subcarinata - Neogondolella
wangi Assemblage Zone and the Neogondolella defiecta - Neogondolella changxingensis
Assemblage Zone of WANG and WANG (1981b), and with the Neogondolella changxingensis
Zone of DING (1992). Based on the composition of the accompanying radiolarians, the
Neogondolella subcarinata Assemblage Zone of this study corresponds to the Neoalbaillella
optima Assemblage Zone and the Neoalbaillella ornithoformis Assemblage Zone.
Discussion
Late Permian conodonts have been hardly studied 10 Japan, although IGO (1979)
introduced the conodont assemblage of Kuman. The present study establishes two
conodont assemblage zones in the bedded chert sections, and correlates them with the
radiolarian assemblage zones of ISI-IlGA (1990). Thus, it is possible to correlate between
radiolarian zones and fusulinacean zones on the basis of conodont zones, because conodonts
occur in both limestones and cherts.
The age of the two newly established assemblage zones in this study is now discussed.
The components of the Neogondolella wilcoxi Assemblage Zone are Neogondolella wilcoxi,
Neogondolella sp. A and Xaniognathus sp. cf. X. sweeti. Neogondolella wilcoxi has been
described from the GuadaJupian Lamar Limestones by CLARK and BEHNKEN (1979).
CLARK and WANG (1988) reported that the range of Neogondolella wi/coxi is limited to
late Middle Permian. Neogondolella wilcoxi occurred in the Neoalbaillella optima
Assemblage Zone. Hence, Neogondolella wilcoxi ranges to early late Permian. The range
of Xaniognathus sweeti is limited to early Middle Permian (lGO, 1981). Follicucullus
scholasticus occurs in this zone, it is also reported from the Lamar Limestones by
ORMISTON and BABCOCK (1979). ISHIGA (1990) studied the stratigraphic distribution of
Permian radiolarians and established the Follicucullus scholasticus Assemblage Zone as
being late Middle to early Late Permian. Because of the co-occurrence of Neogondolella
wilcoxi and Follicucullus scholasticus and the occurrence of Neogondolella wilcoxi fmm
the Neoalbaillella optima Assemblage Zone, the age of this zone should be late Middle
to early Late Permian. The reason that the range of Xaniognathus sweeti does not extend
to late Middle Permian is that the study of Middle and Late Permian conodonts was
not well developed in the 1980's because of the lack of Middle and Upper Permian
limestones.
The Neogondolella subcarinata Assemblage Zone of this study includes Neogondolella
subcarinata, Neogondolella sp. aff. Ng. orientalis, Neogondolella sp. aff. Ng. changxingensis,
Neogondolella wilcoxi and Prioniodella decrescens. This assemblage resembles the Late
Permian assemblages reported from South China by WANG and WANG (1981b). This
zone also includes Late Permian radiolarians such as Neoalbaillella optima, Neoalbaillella
ornithoformis, Neoalbaillella grypus, Albaillella triangularis, Albaillella excelsa and
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Albaillella levis. Therefore, this zone corresponds to the Neoalbaillella optima
Assemblage Zone and the Neoalbaillella ornithoformis Assemblage Zone of ISHIGA
(1990). According to ISHIGA (1990), these zones are dated early Late Permian and late
Late Permian, respectively. Hence, the Neogondolella subcarinata Assemblage Zone of
this study is dated Late Permian. However, the beds that include Neogondolella
changxingensis and Neogondolella dejlecta characteristically are not found in the sections
in this study. Therefore, this zone does not include the uppermost Permian.
Paleontological note
The classification of the genus Neogondolella is based on the morphologic characters
of oral and aboral views. The specimens obtained in this study are registered in the
Department of Geosciences, Faculty of Science, Osaka City University.
Systematic paleontology
Class CONODONTA EICHENBERG, 1930
Superfamily GONDOLELLACEA LINDSTROM, 1970
Family XANIOG ATHIDAE SWEET, 1981
Genus NEOGONDOLELLA BENDER and STOPPEL, 1965
Neogondolella sp. aff. Ng. changxingensis WANG and WANG, 1981
(Plate 2, figs. 5-10)
cf. Neogondolella carinata subcarinata SWEET, 1973, In Teichert et al., p. 13, pI. 13,
figs. 14, 15.
cf. Neogondolella subcarinata changxingensis WANG and WANG, 1981, p. 230, pI. 1, figs.
6, 7.
cf. Neogondolella gujoensis IGo, 1981, p. 37, 38, pI. 3, figs. 1-6.
cf. Gondolella changxingensis (WANG and WANG), DING, 1986, pI. 1, figs. 4-7.
cf. Neogondolella changxingensis WANG and WANG, CLARK and WANG, 1988, fig. 3 (24);
DUAN, 1987, figs. 13-15; IGo, 1989, p. 280, figs. 5 (7,8); DAI and ZHANG, 1989, In LI
et al., p. 227, 228, pI. 43, figs. 16-18; WANG and DONG, 1991, p.47, 48, pI. 3, fig. 3.
Description: Element of Neogondolella sp. aff. Ng. changxingensis lanceorate,
subsymmetrical and slightly arched. In oral view, carina low straight, and composed
of 9 to 11 separated nodes. Surface of platform smooth. Platform gradually tapering
anteriorly. In aboral view, keel running longitudinally, occupying one-fourth to one-third
of platform. Buttress indistinct at posterior platform.
Remarks: Small differences are observed between this species and Neogondolella
changxingensis WANG and WANG. This species has a narrower platform than that of
Neogondolella changxingensis and the posteriormost denticle of this species is slightly
larger than that of Neogondolella changxingensis. So, this species should be divided
into some subspecies.
Comparison: This species is distinguished from Neogondolella subcarinata by its
72 KITAO KaoTU
narrow and elongated platform, and from Neogondolella orientalis by the position of the
cusp.
Neogondolella sp. aff. Ng. orientalis (BARSKOV and KOLOREVA), 1970
(Plate 1, figs. 4-7)
eogondolella sp., ISHIGA et al., 1982a, pI. 4, figs. 1-4.
Gondolella sp. d. G. orientalis BARSKOV and KOROLEVA, SUYARI et al., 1983, pI. 1, figs. 6a-c.
d. Gondolella oriental£s BARSKOV and KOROLEVA, 1970, p. 933, pI. 1, figs. 1-4.
cf. Neogondolella orientalis (BARSKOV and KOROLEVA), SWEET, 1973, In TEICHERT et al.,
p. 438, pI. 13, figs. 4-11; WANG and WANG, 1981. p. 230, pI. 1, figs. 16,17; DUAN,
1987, pI. 1, figs. 6, 7; DAI and ZHANG, 1989, In LI et al., p. 231, pI. 43, figs. 19, 20.
cf. Neogondolella sp. A, IGO and HrsADA, 1986, p. 522, pI. 96, fig. 12.
Description: Element of the species oval to rhombic in outline. Platform wide,
abruptly tapering anteriorly. In oral view, carina not extending to posterior end of
platform. Some small nodes existing between end of carina and end of platform. Cusp
indistinct, not located at posterior end of platform. Posterior end of platform
rounded. Denticles on carina low, fused, occasionally separated. Surface of platform
granulated. In aboral view, keel occupying more than one-third of attachment surface,
connecting to loop elliptical in outline.
Remarks: Neogondolella orientalis was first described by BARSKOV and KOROLEVA
(1970). According to them, the carina of the species does not extend to the posterior
end of the platform. The specimens recognized as Neogondolella sp. aff. Ng. orientalis
in this study are different from that of Neogondolella orientalis in the character of the
platform end. The carina of Neogondolella sp. aff. g. orientalis also does not extend
to the posterior end of the platform. However, some small denticles exist between the end
of the carina and the end of the platform. So, this species should be described as a
new specIes.
Comparison: This species IS distinguished from the other species of Neogondolella
by the wide platform brim and the characteristic end of the carina.
Neogondolella subcarinata SWEET, 1973
(Plate 2, figs. 1-4)
Neogondolella subcarinata SWEET, 1973, In TEICHERT et al., p. 436, pI. 13, figs. 12, 13,
16, 17; DUAN, 1987, pI. 1, fig. 19; DAr and ZHANG, 1989, In Lr et al., p. 233, 234, pI.
43, figs. 12, 13, pI. 44, figs. 25, 28; IGo, 1989, fig 5 (3-5).
Gondolella carinata subcarinata (SWEET), KOZUR, 1975, p. 19, pl. 2, figs. 9, 10.
Neogondolella subcarinata subcarinata SWEET, WA G and WA G, 1981, p. 231, pI. 1, figs.
4, 5, 8; CLARK and WANG, 1988, pI. 3, fig. 26.
Description: Platform short, teardrop shaped, widest at posterior one fourth of
element. Platform abruptly tapering anteriorly from widest point of platform. In oral
view, carina straight, composed of 7 to 12 denticles, forming a low ridge with an
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indistinct cusp at posterior end of platform. Surface of platform granulated. In aboral
VIew, width of keel less than half of that of element. Keel abruptly tapering anteriorly
from widest point in matured specimens, gradually tapering anteriorly in juvenile
specImens. Keel connecting to loop at posterior platform. Loop sub-triangular shaped
or battered.
Comparison: This species is distinguished from Neogondolella orientalis by the
position of the cusp, and distinguished from Neogondolella changxingensis by the short
and wide platform.
Neogondolella wilcoxi CLARK and BEHNKEN, 1979
(Plate 1, figs. 1-3)
Neogondolella wilcoxi CLARK and BEHNKEN, 1979, p. 274, p1. 2, figs. 10, 16, 19-21.
Description: Element of Neogondolella wilcoxi symmetrical to subsymmetrica1.
Platform narrow, triangular shaped at posterior end of platform. In oral view, honeycomb
structure observed on both lateral edges of platform. Shallow lateral furrows present
on both sides of carina. Surface of furrows smooth. Cal-ina low, straight, extending
to posterior end of platform. Nodes on carina low, separated. Smal1 cusp merging
with edge of posterior end of platform. In aboral view, narrow keel running longitudinal
to element, connecting to small loop. Buttress distinct at posterior end.
Remarks: The specimens of Neogondolella wilcoxi are incomplete. But they are
distinguishable from the other species of Neogondolella by the morphologic character of
the posterior end of the platform. Posteriormost denticle of the specimen is slightly
shorter than that of Neogondolella wilco'xi reported by CLARK and BEHNKEN (1979). So,
this species may be described as a new species.
Comparison: This species is distinguished from Neogondolella sp. A by the separated
denticles and the triangular shaped posterior end of platform.
Neogondolella sp. A
(Plate 1, figs. 9)
Description: Element of Neogondolella sp. A narrow, symm.etrical, streamlined.
Platform widest at half of element, gradually tapering anteriorly and posteriorly. Posterior
end of platform rounded. In oral view, carina straight. Nodes on carina fused. Cusp
merging with posterior end of platform. In aboral view, narrow keel runn1J1g
longitudinally to element.
Remarks: The specimens of Neogondolella sp. A are not well preserved, but they
are distinguishable from the other species of Neogondolella by the shape of the platform.
Comparison: This species is distinguished from the other species of Neogondolella
by the fused denticles, the rounded posterior end of platfo,-m and the overall shape of
the platform. This species is distinguished from Neogondolella orientalis and Neogondolella
sp. aff. Ng. orientalis by the narrow platform.
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Explanation of Plate 1
(Scale bars show 100 j1m.)
Fig. 1-3. Neogondolella wilcoxi CLARK and BEH KEN
t. OCU9021 01, oral view
2, 3. OC 200403, oral and aboral views
Figs. 4-7. Neogondolella sp. aff. Ng. orientalis (BARSKOV anel KOLOREVA)
4, 5. OCU201801, oral and aboral views
6, 7. OCU203004, oral and aboral views
Fig. 8. Prioniodella decrescens TATGE
OCU904007, left lateral vIew
Fig. 9. Neogondolella sp. A
OCU400103, oral view
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Explanation of Plate 2
(Scale bars show 100 /lIn.)
Figs. 1-4. Neogolldolella subcal'illata SWEET
1, 2. OCU203322, oral and aboral views
3, 4. OCC202002, oral and aboral views
Figs. 5-10. Neogolldolella sp. aff. Ng. changxingellsis WANG and 'WANG
5, 6. OCU203201, oral and aboral views
7, 8. OCU 10230 I, oral and aboral views
9,10. OCUI02501, oral and aboral views
Fig. 11. Hilldeodlls minlltlls (ELUKSON)
OCU004155, left lateral view
Fig. 12. Diplogllathodlls sp.
OCU204008, right lateral view
Fig. 13. Xalliognathlls sp.
OCU202404, right lateral vIew
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Explanation of Plate 3
(Scale bars show 100 /lm.)
Fig. 1. Neoa/bail1ella oYllithoformis TAKEMURA and NAKASEKO
OCUII0604
Fig. 2. Neoa/baillella optima Ishiga, KITO and IMOTO
OCU101503
Fig. 3. Follicucullus scholastiws ORMISTON and BABCOCI<
OCU203024
Figs. 4,5. Albaillella trial/glllaris ISHIGA, KITO and IMOTO
4. OCUIOIIOI
5. OCUI01527
Fig. 6. Albaillella excelsa ISHIGA, KITO and IMOTO
OCU203023
Fig. 7. Albaillella levis ISHIGA, KITO and IMOTO
OCU203804
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